In this article I review some aspects of flavour phenomenology in the MSSM. After an overview of various flavour observables I discuss the constraints on the off-diagonal elements of the squark mass matrices. In this context I present the Fortran code SUSY FLAVOR which calculates these processes in the generic MSSM including the complete resummation of all chirally enhanced effects as a new feature of version 2. Than I discuss where large new physics effects in the MSSM are still possible. As an example of a model which can give large effects in flavour physics I review a model with "radiative flavour violation" (RFV) and update the results in the light of the recent LHCb measurement of Bs → µµ. Finally, I recall that the MSSM can generate a sizable right-handed W -coupling which affects B → τ ν and can solve the V ub problem.
Introduction
In recent years flavour physics has been one of the most active and fastest developing fields in high energy physics. Numerous new experiments were carries out but almost all of them reported result in agreement with the Standard Model (SM) predictions (with a few exceptions like the semileptonic CP asymmetry 1 ).
The extensive set of measurements available for rare decays puts strong constraints on the flavour structure of physics beyond the Standard Model, in particular, on the flavour-and CPviolating parameters of the Minimal Supersymmetric Standard Model (MSSM), which give rise to additional flavour changing neutral currents (FCNCs): they arise from the fact that one cannot (in general) simultaneously diagonalize the mass matrices of fermions and sfermions.
The apparent absence of such big effects in flavour (and CP) observables leads to the conclusion that the MSSM couplings which generate FCNCs (and CP) violation must actually be strongly suppressed 2 . The difficulty to explain this suppression is known as the "SUSY flavour problem" and the "SUSY CP problem". a For studying the various constraints from flavour observables the Fortran code SUSY FLAVOR 3 was developed. It is a universal computational tool which can calculate the flavour observables listed in Table 1 in the generic MSSM . One important new feature of SUSY FLAVOR v2 is that it includes the resummation of all chirally enhanced corrections (including all effects from flavour non-diagonal terms) using the results of Ref. 4 . This extends to applicability of SUSY FLAVOR to regions in parameter space with large values of tan β and/or large trilinear SUSY breaking terms. Table 1 also gives an overview which off-diagonal elements of the sfermion mass matrices ∆ can be large b . However, the effect of δ u RR 13,23 on flavourobservables is very limited and thus we focus on δ u LR, RL 13, 23 . While sizable values for δ u LR 13,23 are needed in models with radiative flavour violation (RVF) if the CKM matrix is generated in the up-sector, δ u LR
31
can generate a sizable right-handed W coupling which affects B → τ ν and B → πℓν.
Radiative flavour violation
An interesting alternative to MFV, which can still give interesting effects in flavour observables, is the MSSM with radiative flavour violation (RFV) 9,10 . RFV means that the CKM matrix is the unit matrix at tree-level and all off-diagonal elements arise from SUSY loop diagrams.
If the CKM matrix is generated in the down sector, constraints on the SUSY masses from b → sγ arise. In addition, B s → µ + µ − can be enhanced or suppressed compared to the SM prediction depending on the sign of µ (see Ref. 10 for details). We take the opportunity to update the left plot in Fig. 1 using the new LHCb result 11 and find that still a large region parameter space is compatible with the new stringent constraints from B s → µ + µ − .
If the CKM matrix is generated in the up-sector, sizable values for δ u LR 13,23 are needed. In this case constraints from Kaon mixing (and B → K (⋆) ℓ + ℓ − 8 ) arise (see right plot in Fig. 1 ). In addition, K L → πνν and K + → π + νν receives sizable contributions from chargino-Z penguins. We see from Fig. 2 that RFV with CKM generation in the up-sector predicts an enhancement (suppression) of K L → πνν (K + → π + νν) with respect to the standard model prediction. 
for which the 90% C.L bounds are given). We also give the off-diagonal elements of the sfermion mass matrices which are most stringently constrained by the corresponding process. Feynman rule for the W -up-bottom vertex to
and alters the determination of the left-handed SM coupling V L ub from in and exclusive leptonic and semileptonic B decays. The left plot of Fig. 3 shows that for V R ub = 0 there is a 2.8 σ discrepancy between the value of V L ub obtained a fit using CKM unitarity and the one extracted from B → τ ν (see Moriond update of Ref. 13 ). This discrepancy can be removed by a small admixture of V R ub with opposite sign compared to V R ub .
Conclusions
In these proceedings I briefly reviewed flavour phenomenology in the generic MSSM. Many flavour observables put stringent constraints on the off-diagonal elements of the squark mass matrices. For the calculation of theses constraints SUSY FLAVOR is a useful tool and since v2 now contains the complete resummation of all chirally enhanced effect it can be used also for regions in parameter space with large values of tan β and/or large trilinear A-terms. While all flavour off-diagonal elements of the down-squark mass matrix are constrained, the bounds on the elements of the up-squark mass matrix involving the third generation are much less stringent. This allows for sizable effects in K L → πνν and K + → π + νν (for example in models with RFV if the CKM matrix is generated in the up sector) and using δ u LR 31 a righthanded W -coupling to up and bottom can be induced via loops. Such a right-handed W -coupling can enhance B → τ ν with respect to the SM prediction and bring the determination of V ub from CKM unitarity and from B → τ ν into agreement.
